Comparison of Cak1p-like cyclin-dependent kinase-activating kinases.
Cyclin-dependent kinases (cdks) coordinate progression through the eukaryotic cell cycle and require phosphorylation by a cdk-activating kinase (CAK) for full activity. In most eukaryotes Cdk7 is the catalytic subunit of a heterotrimeric CAK (Cdk7-cyclin H-Mat1) that is also involved in transcription as part of the transcription factor IIH complex. The Saccharomyces cerevisiae CAK, Cak1p, is a monomeric protein kinase with an atypical sequence and unusual biochemical properties compared with trimeric CAKs and other protein kinases. We sought to determine whether these properties were shared by a small group of monomeric CAKs that can function in place of CAK1 in S. cerevisiae. We found that Schizosaccharomyces pombe Csk1, Candida albicans Cak1, and Arabidopsis thaliana Cak1At, like Cak1p, all displayed a preference for cyclin-free cdk substrates, were insensitive to the protein kinase inhibitor 5'-fluorosulfonylbenzoyladenosine (FSBA), and were insensitive to mutation of a highly conserved lysine residue found in the nucleotide binding pocket of all protein kinases. The S. pombe and C. albicans kinases also resembled Cak1p in their kinetics of nucleotide and protein substrate utilization. Conservation of these unusual properties in fungi and plants points to shared evolutionary requirements not met by Cdk7 and raises the possibility of developing antifungal agents targeting CAKs.